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ABSTRACT 
 
Video learning holds an important place in modern STEM classrooms, but more improvements to the 
learning experience are needed. In order to introduce active learning components, questions are often 10 
deployed alongside videos. Unfortunately, many students tend to skip videos entirely and solely 
answer questions, bypassing valuable assigned content. Edpuzzle is an online video-modifying 
platform that allows instructors to take videos – both instructor-made as well as pre-existing available 
videos – and insert questions to create active-learning video experiences. Videos can be accessed by 
students on the Edpuzzle platform or even from within most learning management systems. As 15 
students complete video assignments, instructors can access a variety of progress and performance 
metrics, and use these metrics to identify weak points and inform future classes. Edpuzzle also has 
unique student accountability features that allow instructors to choose to prevent students from 
skipping through videos or questions. Moreover, interactive questions can include chemical structures 
in the form of images or well-formatted equations or formulas, making Edpuzzle an attractive choice 20 








High School/Introductory Chemistry, First-Year Undergraduate/General, Upper-Division 
Undergraduate, Distance Learning/Self Instruction, Internet/Web-Based Learning, Multimedia-Based 
Learning, Testing/Assessment, Student-Centered Learning 
INTRODUCTION 30 
 
Educational videos are important learning tools1,2, commonly used by students to fill knowledge 
gaps3,4 and by teachers in student-centered or flipped classrooms5-7. Educational videos are most 
effective when they incorporate active learning strategies such as asking students to pause videos and 
answer questions before proceeding with watching the rest of the video.1,8-11 Unfortunately, in our 35 
experience, when students are assigned videos with questions, they often skim or skip the videos 
entirely and just answer questions. The result is that students skipping the videos lose valuable 
learning opportunities. Additionally, when students passively watch videos, without an active learning 
component, there is a tendency towards overestimation of understanding and students inflate their 
confidence in the subject matter.12-15 Thus, a platform that holds students accountable to work 40 
through assigned videos, paired with embedded active-learning questions, is natural choice for 
chemistry instructors looking to assign out-of-class activities centered around videos.  
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Edpuzzle16 is an online tool that transforms how students use videos in e-learning by adding 
interactive components, tracking student progress on video assignments, and holding students 
accountable for engaging with assigned videos.17,18 First, instructors upload instructor-made videos or 45 
import already existing media from sources like YouTube19, Khan Academy20, Crash Course21, TED 
Talks22, and more. Then, the videos can be customized to match the specific needs of the course by 
making strategic cuts in the videos and adding voice-over narration. Transforming the videos from 
passive delivery of content to active-learning tools is then achieved by the addition of interactive 
questions and instructor notes. Finally, the adapted video lessons are then deployed from the online 50 
Edpuzzle platform or directly into some of the more popular learning management systems (LMS).  
Once deployed to the class, Edpuzzle collects student progress through the video assignments, 
including data on time spent on an assignment, progress/performance data, and answers to the 
integrated questions. Instructors can then use these data to identify weak points and misconceptions, 
helping to guide and refine their classes.23,24 55 
Beyond the ability for instructors to customize videos for their classes and integrating active-
learning elements, Edpuzzle gives instructors the option to “Prevent Skipping” (ahead) during videos.  
This is an optional feature for each video that, when enabled, will not allow students to skip ahead in 
videos and requires that students watch through the entire video assigned before completing their 
assignment (though they can always skip backwards and re-watch segments).  Moreover, this feature 60 
requires students to answer the integrated questions, and get immediate feedback on their answers, 
before being allowed to continue. Taken together, Edpuzzle has all of the necessary features that 
chemistry instructors will need to design and implement meaningful video lessons.  
 
CONTENT CREATION AND EDITING 65 
 
Uploading or Importing Videos 
Videos can be created by instructors using tools such as Explain Everything25 or imported from 
existing media sources, such as YouTube19. All commonly used formats such as MP4, AVI, and MOV 
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are supported and uploaded videos must be under 1 GB. The following YouTube channels are 70 
commonly used for Edpuzzle videos: Khan Academy20, TED Talks22, Crash Course21, and more.  
For instructor-made content, Edpuzzle recommends only using original content to avoid fair use 
violations. If instructors wish to upload any copyrighted material to Edpuzzle, they should seek legal 
advice beforehand. Copyright infringement can result in account termination and/or other 
consequences. However, any pre-made YouTube videos imported into Edpuzzle are compliant with 75 
copyright regulations. If a video is removed from YouTube for copyright infringement, it will be 
automatically removed from Edpuzzle as well.  
Editing tools: Cuts and Voiceovers 
Edpuzzle provides critical editing features that are designed to modify pre-made videos (i.e., from 
YouTube) to suit an instructor’s specific class needs. The “Cut” feature allows instructors to remove 80 
portions of a video they find unnecessary for their students (Figure 1a). The “Voiceover” feature allows 
instructors to overwrite the audio portions of a given video (Figure 1b). Multiple small voiceovers are 
possible, with each spanning only a portion of the video. Alternatively, a voiceover can be used to 
overwrite the entire video’s narration. 
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 85 
Figure 1. Tools for editing videos in Edpuzzle. (a) Cuts can be used to trim portions of the video that instructors deem are unnecessary for their 
students. (b) Voiceovers allow instructors to overwrite the built-in audio component with their own narration. Voiceovers can be short, replacing 
a few seconds of audio, or encompass the entire video. Multiple voiceovers can also be used.  
 
Student accountability 90 
Instructors can enable the “Prevent Skipping” feature so that students must watch videos in their 
entirety without the ability to skip ahead. Also, when questions are integrated into the videos, 
students are required to answer them and see the instructor-provided feedback before continuing with 
the rest of the video. Finally, an automatic video pausing feature pauses videos if students switch tabs 
away from Edpuzzle. Together, these features are powerful tools for helping students to remain on-95 
task and accountable for their work.  
INTEGRATED QUESTIONS FOR ACTIVE LEARNING  
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Edpuzzle allows questions to be directly integrated into videos at time points determined by the 
instructor. All types of questions can include links, images, and formulas, including chemical 100 
reactions and equations. Multiple questions can be added at the same time point, in a specific order – 
this allows instructors to “chunk out” large multi-part questions into smaller questions with feedback 
on each question. 
Multiple choice questions 
Multiple choice questions can include several formats: true/false, single-answer multiple choice, or 105 
multiple-answer multiple choice (Figure 2b). During question design, instructors must indicate all 
correct answers and can optionally provide specific feedback for each answer choice. After answering a 
multiple-choice question, Edpuzzle grades the answer automatically. Then, students are informed if a 
question was answered correctly and can read pre-populated instructor feedback (Figure 3). Students 
cannot attempt questions multiple times; after they submit their answer, their response will be 110 
recorded and no other changes can be made, unless an instructor chooses to manually reset all of that 
student’s progress for that video assignment.  
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Figure 2. Integrated questions: multiple choice and open ended. (a) Open ended questions allow students to respond to a prompt in text. (b) 115 
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 120 
Figure 3. Immediate feedback and grading for multiple choice questions. Immediate feedback is provided for both (a) for incorrect and (b) for 
correct answers automatically to students during the video. When designing questions, instructors can also add specific immediate feedback to 
each answer choice. 
 
Open ended (free response) questions 125 
Open ended questions allow students to provide a more in-depth personalized response with text 
only (Figure 2a). When designing open ended questions, instructors can still include specific feedback 
shown after submitting a response, but the question will not be graded automatically (Figure 4a). If the 
question is for credit, the instructor will need to manually assign a score from 0 to 100 for each 
student (Figure 4b,c). At this time, Edpuzzle does not support any questions that allow for numerical 130 
grading, so open ended questions can be used a substitute, though they do require instructor grading. 
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Figure 4. Comments and grading for open ended questions. (a) Open ended questions do not have immediate feedback features, so students 
will not receive feedback during the video. (b) After grading is complete, students can view their score and personalized instructor comments. 135 
(c) Instructor view of grading screen where instructors can manually assign a grade on a scale of 0 to 100, if assignment is for credit. 
 
Notes 
Notes are a tool for instructors to give additional information not provided in the video or to provide 
links to other resources for students to complete before proceeding (Figure 5). This can include guiding 140 
students towards the most important ideas from the video or pointing out concepts that will be 
discussed in more detail in lecture. Notes can also include audio components, where students must 
listen to an instructor-recorded audio clip before continuing with the rest of the video. This can be 
used to explain how other referenced resources in the note should be used.  
 145 
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Figure 5. Integrated notes. Notes can be used to insert instructor comments into a video. Notes can include chemical and mathematical equations 
(from a built-in equation editor), any external images, and hyperlinks to other resources or Edpuzzle videos 
 
Optional instructor comments 150 
During grading, instructors can add optional personalized comments on student answers to 
multiple choice (Figure 6) or open-ended questions (Figure 4b,c). In contrast to immediate feedback, 
comments will only be visible to students after grading.  
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 155 
Figure 6. Comments after grading multiple-choice questions. (a) Student view of comments after personalized instructor comments after grading. 
(b) Instructor view of grading screen, with options for adding comments or potentially re-grading the automatically assigned grade on a scale of 
0 to 100.  
 
MAKING ASSIGNMENTS, DEPLOYING LESSONS, AND INTEGRATION WITH LMS 160 
 
On the Edpuzzle online platform, a group of students can be assigned to a class, after students 
have signed up. When instructors assign video assignments to a particular class, all students will 
receive the assignment. Instructors can determine start dates (i.e., when the assignment is available to 
students for completion) and due dates (i.e., the date and time after which an assignment will be 165 
considered late) (Figure 7c). Late assignments can still be completed, and all progress and grade 
metrics will be recorded, unless an instructor decides to delete the assignment. Due dates are 
optional, so instructors can allow some assignments to be completed at the students’ leisure.  
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Video lessons can be embedded directly into most LMS (e.g., Google Classroom, Canvas, 
Schoology, Moodle, Blackboard, PowerSchool, Blackbaud) by using an embed code auto-generated by 170 
Edpuzzle. Students will be able to access videos and assignments directly from within the LMS, 
without needing to make an Edpuzzle account. Additionally, videos can be embedded into most blogs 
and personal website platforms. While WordPress currently does not support Edpuzzle, assignments 
can still be shared with an Edpuzzle URL link or an embedded frame.  
TRACKING STUDENT PROGRESS AND PEFORMANCE 175 
 
Edpuzzle collects data on student progress through lessons and performance on videos 
assignments. Progress and grade metrics can be downloaded into a spreadsheet (CSV file) or grades 
can be automatically uploaded to the LMS gradebook, if LMS integration is enabled. The following 
metrics are calculated automatically (Figure 7): 180 
• Grade: the weighted average for all questions in each video assignment, reported as a 
percentage. 
• Total time spent: Edpuzzle tracks if students re-watch certain portions of the video and 
displays a visual graphic and the total time spent to report this information. Student are 
encouraged to re-watch portions of the video they find confusing, particularly when they get a 185 
wrong question. This metric can be useful for monitoring which students follow these 
instructions and gauging student engagement level. Note that time when the video is paused, 
including when students answer questions, is not factored into this calculation. 
• Total score: the weighted average of all grades for a certain student over a given period of time 
• Turned in: the date and time of submission for a particular video assignment 190 
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Figure 7. Student progress and various gradebook windows. (a) Student progress includes many relevant metrics (e.g. grade, time spent, % 
watched, turned in) and a visual graphic of re-watched segments on an individual video assignment for one student (b) Classroom gradebook 
shows what assignments all students in a chosen class have completed, in addition to their overall score and total time spent. (c) Assignment 195 
window reports metrics (e.g. % watched, grade, last watched and turned in) on all the students that have been assigned to watch a particular 
video assignment. In addition, this window includes other options, such as start date (i.e. time/date when the assignment is visible to students 
for completion) and due date (i.e. the time/date after which the assignment is considered late). The “Prevent Skipping” feature forces students 
to watch videos entirely, without skipping ahead or through questions. This window also has options for using the live classroom feature 
(discussed in a later section), resetting student progress on an assignment, downloading student grade data as a CSV file, and deleting an 200 
assignment. (d) Student gradebook displays scores on different video assignments and total time spent for one student.  
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Taken together, these data reported by Edpuzzle provide an excellent resource for instructors 
looking to understand how students work with the assigned content, and are useful for assigning 
credit for student engagement with the assignments. 205 
COMPATIBILITY WITH CHEMISTRY 
 
Edpuzzle is especially well-suited for teaching chemistry at both high school and undergraduate 
levels. A built-in equation editor allows questions to be authored with subscripts, superscripts, Greek 
characters, and arrows (full and equilibrium arrows). Thus, integrated questions can include any 210 
relevant chemistry reactions, formulas, and equations (Figure 8). Chemical structures can also be 
included as images in notes and questions, both in the text of the questions and answer choices 
(Figure 8).  Instructors can use Edpuzzle performance metrics to identify molecular misconceptions 
and then address them during lectures.  
 215 
 
Figure 8. Example chemistry question with chemical structures, formulas, and equations. (a) Chemical structures can be included as images in 
both the question text (shown) and the answer choices (not shown). (b) Chemical reactions (including equilibrium arrows) and equations can 
be easily entered with the Edpuzzle equation editor. 
 220 
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TIPS AND TRICKS 
 
The following is a list of tips and tricks curated from Edpuzzle and our experiences: 
• Modifying Existing Edpuzzle Videos: Many Edpuzzle videos are publicly available, including 
those from other instructors at your school and beyond. Edpuzzle allows you to copy any of 225 
these videos and then modify them to suit your needs – this can help you learn how various 
features are used by other instructors.  
• Live Classroom: When you introduce your students to Edpuzzle, you can use the “Live 
Classroom” feature to use Edpuzzle in class. The video assignment and integrated questions 
can be projected to the whole classroom, and students can collectively answer questions 230 
together in real time, from their own devices. This gives instructors a chance to familiarize 
students with the Edpuzzle platform, and address any technical concerns. This is particularly 
useful for middle school and high school classrooms. 
• “Gatekeeping” Assignment Submission Links: At the end of a video, you can include the 
submission link for a related assignment, such as homework, in a note. This ensures that 235 
students engage with all content in the video prior to submission. 
• Enforcing video order: Instructors can create a new class for each video in a series. At the end 
of each video, a note can be used to give the class code for the next video. This ensures that 
students watch the videos in the desired order and allows instructors to create self-paced 
“Edpuzzle courses,” potentially without due dates. 240 
• Spreading Student Accountability Measures to Other Resources: Notes can be used to direct 
students to various resources, such as online textbooks or other websites. Immediately after 
the note, several questions can be added to the same time point, which test content presented 
only in the external resource. In this way, instructors can check if students are thoroughly 
engaging with outside resources presented in embedded Edpuzzle notes. 245 
• Feedback Questions: The final question(s) in a video can be used to collect feedback on student 
learning experiences with Edpuzzle or get feedback from students about concepts that remain 
unclear. This feedback can then be used to develop the next lesson. 
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• Student Edpuzzle Assignments: Instructors can even assign student projects via Edpuzzle, 
where students will have access to Edpuzzle features to design their own Edpuzzle videos. 250 
These student projects can even be graded, in the same way answers to integrated questions 
are graded in video assignments.  
• Embedded Pre-tests: Starting a video with a series of “pre-test” type questions can allow 
students to self-assess and decide if they need to work through the rest of the video. This can 
be effective for cases when an instructor wants to enable the “prevent skipping” feature, but 255 
also wants to allow students who already know the material to skip the video. 
PRICING AND PLANS 
 
Unlike similar services, such as TopHat26, students do not pay to use Edpuzzle. Free accounts for 
teachers are limited to uploading up to twenty video assignments, but referrals can be used to unlock 260 
extra video spaces (three per referral). Additionally, teachers have the choice to upgrade the Basic 
account (free) to a Pro account (paid, $10/month) that allows for unlimited video storage and 
prioritized customer support. This means that there is never a cost to students for using Edpuzzle. 
 
STUDENT FEEDBACK ABOUT EDPUZZLE 265 
 
In order to gauge student feedback on learning from Edpuzzle videos, students in a first-year college 
general chemistry course (CH101, Summer 2020, N = 59) were asked to complete Edpuzzle video 
assignments (access to some of the video assignments are provided in the Supporting Information). An 
open-ended question was placed at the end of both video assignments to collect feedback on the 270 
Edpuzzle platform and its effect on student learning.  
The vast majority of student comments about Edpuzzle were positive (75%).  Common amongst 
these comments were that Edpuzzle was more interactive in nature than traditional videos, and that 
the well-timed pauses and active-components were especially beneficial to their learning.  On average, 
only 12% of comments were negative.  These comments focused on the fact that Edpuzzle prevented 275 
them from skipping portions of the videos and required them to engage with notes and questions 
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before proceeding, both of which are intended benefits of the platform.  Finally, some students 
indicated that they would have preferred multiple attempts to get the correct answer, which is not a 
feature Edpuzzle currently offers. Despite these criticisms, student feedback on Edpuzzle was overall 





Edpuzzle’s easy-to-use interface, unique features in student accountability, and ability to integrate 285 
active learning components into videos make it an effective and attractive tool for enhancing how 
students learn from educational videos. In addition, the data on student progress and performance 
that is provided by Edpuzzle allows instructors increased flexibility in adapting future lessons and 
supporting student learning. 
 290 
Despite the strong advantages proffered by Edpuzzle, our experiences deploying it in our classes has 
revealed a few limitations that student feedback has also confirmed. At present, after a student 
answers a multiple-choice question incorrectly, they are immediately presented with the correct 
answer and automatic instructor feedback for all answer choices. This is unfortunate, because it does 
not allow students to try to self-correct before getting feedback. We would prefer if Edpuzzle could 295 
allow instructors the option of allowing students to retry answering a question that is answered 
incorrectly before feedback and the correct answer are shown. Additionally, importing and customizing 
videos with Edpuzzle does have a slight learning curve, but Edpuzzle offers comprehensive and useful 
support through an FAQ section27 and a messaging system to contact the Edpuzzle team.  These 
limitations are certainly not enough to detract from the substantial benefits of switching from 300 
traditional video lessons to Edpuzzle interactive video lessons, and we encourage instructors to give it 
a try! 
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